Objectives: This study aimed to determine the prevalence of early pregnancy obesity among Omani women and to review maternal antenatal complications, intrapartum and postpartum events and neonatal complications among such women in comparison to women of normal weight. Methods: This retrospective cohort study included 2,652 pregnant Omani women who delivered at the Royal Hospital, Muscat, Oman, between November 2011 and April 2012. The patients' electronic medical records were reviewed for antenatal, intrapartum and postpartum data. Body mass index was measured during the first trimester (≤12 gestational weeks) and classified according to the World Health Organization categories. Maternal and neonatal complications were compared between obese women and those of normal weight. Obstetric outcomes in uncomplicated pregnancies were also compared. Results: In the study cohort, there were 901 (34%) obese women and 912 (34.4%) women of normal weight; of these, 440 (48.8%) and 672 (73.7%) had uncomplicated pregnancies, respectively. Obese women had a significantly increased incidence of gestational diabetes (relative risk [RR]: 2.23; 95% confidence interval [CI]: 1.70-2.92; P <0.01), gestational hypertension (RR: 3.04; 95% CI: 1.63-5.65; P <0.01), Caesarean delivery (RR: 1.48; 95% CI: 1.08-2.03; P <0.01), postpartum haemorrhage (RR: 2.10; 95% CI: 1.11-4.10; P = 0.01) and fetal macrosomia (RR: 2.71; 95% CI: 1.21-6.09; P <0.01). Conclusion: Approximately one-third of the studied Omani women were obese. These women had a significantly increased risk of various maternal antenatal complications, intrapartum and postpartum events and neonatal complications. 
T he presence of excess body fat can critically impair both health and longevity, with an increased risk of hypertension, diabetes, heart disease, stroke and cancer among obese individuals. 1 Among women of reproductive age, obesity can lead to infertility; moreover, obesity in pregnancy is a recognised risk factor for many adverse maternal and neonatal outcomes, including an increased rate of Caesarean section delivery, fetal macrosomia, pre-eclampsia and gestational diabetes mellitus (GDM). 2, 3 Obesity has also been identified as a risk factor for maternal death. 4 Moreover, obesity in early pregnancy has been associated with fetal and infant death independent of congenital anomalies and maternal pre-GDM. . Individuals in the latter category are considered morbidly obese. 1 Despite its inclusion in the International Classification of Diseases in 1948, obesity was not recognised as a global epidemic by the WHO until 1997. 6 Worldwide, there were more than 600 million obese adults in 2014. 7 In the Omani population, the proportion of obese adults increased from 48% in 1991 to 51% in 2000; among women, obesity decreased slightly from 25.1% to 23.8% in the same period. 8 However, there are few data from Oman addressing the issue of obesity-related morbidity among obstetric patients. Therefore, this study aimed to determine the prevalence of early pregnancy obesity among Omani women at a tertiary care hospital and to compare maternal, fetal and neonatal complications among obese women and women of normal weight.
Methods
This retrospective cohort study took place at the Royal Hospital, Muscat, Oman, between November 2011 and April 2012. All pregnant Omani women with available weight/height or BMI data at <12 gestational weeks who delivered at the Royal Hospital during the study period were included. In total, 3,482 deliveries occurred during this time; however, women of other nationalities (n = 199), those with multiple pregnancies (n = 51) and women with no weight records during their first trimester (n = 580) were excluded from the study. Therefore, the final sample included 2,652 women. Maternal antenatal complications were compared between obese women and those of normal weight. Subsequently, the rate of intrapartum and postpartum events and neonatal complications were compared among obese and normal weight women with uncomplicated pregnancies [ Figure 1 ].
As pre-pregnancy BMI measurements were often not available, BMI measurements during the first trimester (i.e. ≤12 gestational weeks) were used to determine early pregnancy obesity, as these do not change significantly during the first three months of pregnancy. 9 Antenatal complications were documented from the patients' antenatal record cards, including the incidence of GDM, hypertensive disorders of pregnancy, post-term pregnancy and induction of labour. Intrapartum and postpartum events were determined from the electronic hospital records. The intrapartum variables included the incidence of labour augmentation, meconium-stained liquor, mode of delivery and the rate of vaginal birth after a previous Caesarean section delivery. Maternal postpartum events, such as the incidence of postpartum haemorrhage and obstetric anal sphincter injuries (OASIS), along with neonatal outcomes, including perinatal mortality, congenital anomalies, birth weight and cord pH at delivery and neonatal intensive care unit (NICU) admission, were also compared.
The data were analysed using the Statistical Package for the Social Sciences (SPSS), Version 17 (IBM Corp., Armonk, New York, USA) and OpenEpi software (Emory University, Atlanta, Georgia, USA). Frequency distributions were calculated for each variable separately. Categorical variables were summarised as percentages while continuous variables were presented as means and standard deviations. The relative risk (RR) and 95% confidence interval (CI) for each outcome variable was calculated. A P value of <0.05 was deemed statistically significant.
Ethical approval for this study was obtained from the Medical Ethics & Scientific Research Committee at the Royal Hospital (MESRC #60). Intrapartum and postpartum events were compared among the women with uncomplicated pregnancies. There were no statistically significant differences in the incidence of continuous intrapartum monitoring, fetal scalp electrode placement, prolonged labour, labour augmentation or meconium-stained liquor between the groups. Obese women had a significantly higher incidence of intrapartum hypertension (RR: 2.40; 95% CI: 1.24-4.46; P <0.01). Postpartum hypertension was six times more common among obese women than women of normal weight (RR: 6.11; 95% CI: 0.69-54.47; P = 0.04). There was a significant Obese women had significantly lower episiotomy rates (RR: 0.63; 95% CI: 0.52-0.77; P <0.01). Among women with vaginal deliveries, no statistically significant incidence in OASIS was noted between the groups (0.2% versus 0.5% among normal weight and obese women, respectively; P = 0.19). The incidence of instrumental delivery in the obese group was half that of the normal weight group (RR: 0.52; 95% CI: 0.29-1.00; P = 0.02). Obese women were 1.4-times more likely to have a lower-segment Caesarean section (LSCS) delivery than women of normal weight (RR: 1.48; 95% CI: 1.08-2.03; P <0.01) [ Table 2 ].
The most common indications for LSCS deliveries in both groups were pathological fetal heart tracing and nonprogressive labour. The mean estimated blood loss was greater in obese women, irrespective of mode of delivery [ Table 3 ]. Among those who had an LSCS delivery, mean hospital stay duration was longer for obese women than normal weight women (4.11 ± 1.60 days versus 3.62 ± 1.08 days). In terms of neonatal outcomes, there was no difference in the rates of perinatal mortality, NICU admission or low cord pH at birth between the obese and normal weight groups. The incidence of congenital anomalies was higher among obese women, although this was not statistically significant (RR: 1.36; 95% CI: 0.70-2.63; P = 0.18). However, obese women had a significantly lower incidence of low-birth-weight babies (RR: 0.57; 95% CI: 0.37-0.88; P <0.01) and a 2.7-times increased likelihood of fetal macrosomia (RR: 2.71; 95% CI: 1.21-6.09; P <0.01) [ Table 4 ].
Among women with at least one previous LSCS delivery, obese women were more likely to have a failed trial of labour and a repeat Caesarean section delivery (RR: 1.37; 95% CI: 0.88-2.14; P = 0.07). Morbidly obese women also had a significantly higher rate of repeat LSCS delivery (RR: 2.30; 95% CI: 1.33-3.96; P <0.01). Among the obese women, one patient had a scar rupture and another had an urgent evacuation due to a wound haematoma. There were no cases of maternal mortality in the study cohort.
Discussion
In general, women tend to gain weight as age and parity increases. 10 Due to the association between obesity and hyperlipidaemia, hyperinsulinaemia and insulin resistance, obese pregnant women are more likely to develop pre-eclampsia and GDM. 11 In the current study, obese women had a two-fold increase in GDM and a three-fold increase in gestational hypertension. In a meta-analysis of 20 studies, Chu et al. suggested that the risk of developing GDM increases with obesity, with an odds ratio (OR) of 2.14, 3.56 and 8.56 for overweight, obese and morbidly obese women, respectively. 12 Similar observations have been previously noted in Oman. 13 A prospective study in Saudi Arabia also reported an increased risk of GDM and pre-eclampsia with obesity. 14 In a large populationbased 15-year cohort study, obese women showed an increased risk of pregnancy-induced hypertension, with an adjusted OR of 2.38 and 3.00 for moderate and severe obesity, respectively. 15 McDonald et al. conducted a systematic review and meta-analysis of 84 studies (including 64 cohort and 20 case-control studies) on 1,095,834 women; the authors concluded that obese women had a higher risk of preterm delivery (OR: 1.24; 95% CI: 1.13-1.27). 16 A Danish National Birth Cohort study reported that being overweight or obese before pregnancy increased the risk of preterm premature rupture of the membranes. 17 Usha Kiran et al. reported that obese pregnant women were more likely to undergo induction of labour (OR: 1.6; 95% CI: 1.3-1.9), while Ray et al. observed that morbidly obese women were significantly more likely to require invasive fetal (27% versus 0%; P <0.001) and uterine contraction (30% versus 0%; P <0.001) monitoring. 18, 19 In addition, the overall duration of labour has been reported to be longer in obese women, with slower progression of the early first stage of labour. 20 However, such associations were not observed in the current study. It has been postulated that obesity may impair the ability of the uterus to contract in labour. 21 In agreement with the findings of the present study, Sebire et al. reported a higher incidence of postpartum haemorrhage in overweight (OR: 1.16; 95% CI: 1.12-1.21) and obese (OR: 1.39; 95% CI: 1.32-1.46) women. 22 Another study indicated an unadjusted OR of 2.37 (95% CI: 2.01-2.79) for postpartum haemorrhage in obese women. 23 Obesity may be protective against third-and fourth-degree perineal lacerations, independent of parity, race, birth weight and mode of delivery. 24 In the current study, the obese cohort had a significantly lower episiotomy rate, with a non-significant increase in 3 In the current study, only one obese woman with a history of previous LSCS deliveries suffered a wound haematoma and none of the women experienced deep vein thrombosis. Such reduced morbidity rates may be due to the fact that the study was conducted in a tertiary care centre with strict intrapartum monitoring protocols and a greater availability of senior obstetricians. However, such findings may also be due to the size of the cohort. Antepartum monitoring, administration of timely thromboprophylaxis and intra-and postpartum management with input from senior obstetricians and anaesthesiologists are recommended to aid in reducing complications in these high-risk pregnancies.
The instrumental delivery rate for obese women was almost half that of the normal weight women included in the present study. The apparent reluctance among obstetricians to proceed with instrumental delivery in obese women could be due to expected errors in fetal weight estimation and the increased risk of shoulder dystocia. The instrumental delivery rate in singleton deliveries among obese women has been reported to be 7.6% compared to 12.2% in a general maternity unit. 27 Regardless of the mode of delivery, longer post-delivery hospital stays have been reported among obese women compared to women of normal weight (14.3% versus 4.7%; OR: 1.42; 95% CI: 1.07-1.89). 28 In the current study, mean hospital stays were longer only for those obese women who underwent an LSCS delivery. No significant differences were found in the rates of perinatal mortality, cord pH, NICU admission or congenital abnormalities among neonates of obese women. Indeed, rates of low cord pH, low Apgar scores and shoulder dystocia have been reported as similar for women of all BMI categories. 29, 30 In the current study, obese mothers had a 2.7-times higher incidence of fetal macrosomia (i.e. babies with a birth weight of >4,000 g). For birth weights above the 90 th centile, Zhang et al. reported the RR to be 1.57 (95% CI: 1.50-1.64) and 2.36 (95% CI: 2.23-2.50) for overweight and obese mothers, respectively. 21 In the present study, the risk of having a low-birth-weight baby for obese women was half that of normal weight women. In their systematic review and meta-analysis, McDonald et al. also reported that the overall risk of having an infant with low birth weight was lower in overweight and obese women. 16 In the current study, both obese and morbidly obese women with a history of previous Caesarean section deliveries had a significantly higher rate of repeat LSCS deliveries. This observation is supported by previous research. 31, 32 The implementation of national guidelines for early pregnancy obesity at local health centres in Oman is recommended to facilitate appropriate interventions and encourage the timely referral of obese mothers to specialist services to ensure safe outcomes. Community healthcare providers should identify obesity among young women in order to recommend pre-pregnancy counselling and weight reduction strategies. Moreover, obesity education and dietary counselling should be included in adolescent health programmes as a method of primary obesity prevention.
Conclusion
Overall, approximately one-third of the Omani pregnant women in the current study were obese. Obesity was significantly associated with GDM, gestational hypertension, intrapartum and postpartum hypertension, postpartum haemorrhage, instrumental delivery, LSCS, episiotomies, low birth weight and fetal macrosomia. c o n f l i c t o f i n t e r e s t
